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This thesis describes the development of an optimization model and its application for 
consumption taxation in Malaysia. Its main idea was to propose the model, which is 
an individual model, linked together with firm and government behaviours, in the case 
of taxation in Malaysia, where goods and services tax (GST) is considered. For all the 
median household income groups of T20, M40, and B40 being studied, the 
consumption levels for the current and future periods are set to be the decision 
variables. In the proposed model, the respective utility function was maximized, where 
the related budget constraints were satisfied. It was highlighted that, some firm 
behaviours affected the individual’s utility level, while the government consumption 
covered both individual and firm. The Lagrange multiplier method was applied to 
solve the proposed model. The first-order necessary conditions for the model were 
derived and the computational solutions were obtained in the Excel spreadsheet 
environment, with the consumption tax varied in the range of 5 to 7 percent. The results 
obtained revealed that, all of the individual’s populations were burdened by the GST 
implementation, while the government consumption increased. It was also showed 
that, the appropriate consumption tax rate for the individual and for the government is 
5 percent and 7 percent, respectively. Moreover, since there were three situations 
considered for tax reform, namely, varying the consumption tax rate, cutting the real 
property gains tax rate and varying the transfers, it is expected that, the Malaysia 
taxation policy guidelines could be further improved. In conclusion, the optimization 
model on the consumption taxation in Malaysia was proposed. Besides the Lagrange 
multiplier method was successfully applied to solve the optimization model. Lastly, 
the usefulness of the proposed optimization model for Malaysia was successfully 
validated. The findings of this study could be used to provide a useful guideline for 






















Tesis ini menerangkan mengenai pembangunan model pengoptimuman dan 
aplikasinya untuk cukai penggunaan di Malaysia. Idea utamanya adalah untuk 
mencadangkan model tersebut, iaitu model individu, yang digabungkan dengan 
tingkah laku firma dan kerajaan, berkaitan percukaian di Malaysia, di mana cukai 
barang dan perkhidmatan (GST) dipertimbangkan. Untuk semua kumpulan 
pendapatan isi rumah median iaitu T20, M40 dan B40 yang dikaji, tahap penggunaan 
untuk tempoh semasa dan masa depan ditetapkan sebagai pemboleh ubah keputusan. 
Dalam model yang dicadangkan, fungsi utiliti masing-masing dimaksimumkan, di 
mana kekangan belanjawan dipenuhi. Seperti ditegaskan dalam kajian ini, sesetengah 
daripada parameter firma mempengaruhi tahap utiliti individu, sementara penggunaan 
kerajaan meliputi individu dan firma. Kaedah pengganda Lagrange digunakan untuk 
menyelesaikan model yang dicadangkan. Syarat perlu tertib pertama untuk model ini 
diterbitkan dan penyelesaian pengiraan diperoleh dalam persekitaran hamparan Excel, 
dengan cukai penggunaan diubah  dalam julat 5 hingga 7 peratus. Hasil yang diperoleh 
menunjukkan bahawa, semua populasi individu terbeban dengan pelaksanaan GST, 
sementara penggunaan kerajaan meningkat. Kajian ini juga menunjukkan bahawa, 
kadar cukai penggunaan yang sesuai untuk individu dan kerajaan, masing-masing, 
ialah 5 peratus dan 7 peratus. Lebih-lebih lagi, disebabkan wujudnya tiga situasi yang 
dipertimbangkan untuk pembaharuan cukai, yaitu, mengubah kadar cukai penggunaan, 
memotong kadar cukai untung harta tanah dan mengubah pindahan, diharapkan garis 
panduan dasar percukaian Malaysia dapat diperbaiki lagi. Sebagai kesimpulan, model 
pengoptimuman mengenai penggunaan cukai di Malaysia dicadangkan. Selain itu 
kaedah pengganda Lagrange berjaya digunakan untuk menyelesaikan model 
pengoptimuman. Akhir sekali, kebergunaan model pengoptimuman yang dicadangkan 
untuk Malaysia berjaya disahkan. Hasil kajian ini dapat digunakan untuk memberikan 
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In finance and economy, taxation is one of the important topics among demand and 
supply, social welfare, labour, and international policy. Taxation is a term used when   
a taxing authority, normally the government of a country imposes a tax to the public. 
Income tax and consumption tax give a direct impact on the public in daily activities. 
This is because, the income that the people received and their expenses would be taxed. 
Moreover, the taxation policy is made for enterprises, companies, and agencies. The 
aim of the taxation is obvious, where the income is a source for the government to 
develop the national infrastructure with the target of a better life for the people.  
The main focus of this study was to investigate the application of an 
optimization model for consumption tax by using a quantitative method. The 
consumption tax is referred to as an indirect tax on the purchase of goods and services, 
which can be in the form of sales taxes on consumer goods and services. This implies 
that, consumption tax is imposed on the people whenever they spend their money. A 
high consumption tax rate will reduce their purchasing power. In the literature, the 
study on the consumption tax refers to the qualitative approach, which would provide 
the perception and the perspective on the consumption tax from the public. The results 
obtained may help taxation policymakers.  
However, to have an efficient taxation policy, the quantitative approach cannot 
be ignored. The reason is that the quantitative approach provides a scientific method 
to determine the rational results on the taxation studies. Therefore, in this chapter, the 
background of the study is discussed in details and the motivation of the study is 













research objectives, significance of the study, the scope of the study, the limitations of 
the study and lastly, the outline of each chapter in this thesis. 
 
1.1 Background of research 
 
In this section, the history of taxation and the goods and services tax (GST) is 
presented. The changes in taxation rates for some countries are given, where the factors 
of changes in tax rate are mentioned. Besides, the model of consumption taxation and 
the taxation environment in Malaysia are also discussed. 
 
1.1.1 History of taxation and goods and services tax 
 
The implementation of taxation since early civilization is always a primary focus for 
the national sources of income. From the evolution of the taxation, a significant 
contribution to the theory of taxation had been made by Ramsey (1927), while, the 
theory of optimum income taxation had been greatly explored by Mirrlees (1971). 
Their contributions have definitely left significant implications on tax policy making. 
In actuality, in the early of the 1920s, a German businessman, Wilhelm Von Siemens 
had come out with the idea of the value-added tax (VAT), which is the prior concept 
of the Goods and Services Tax (GST) in the economic community presently (Ebril et 
al., 2001). From the history of taxation, the father of the GST is Maurice Lauré, who 
had proposed the GST into the tax system (Charlet and Owens, 2010). Maurice was a 
joint director of the French tax authorities. The GST was implemented in France in 
1954 (Charlet and Owens, 2010). Due to the economic and financial crises, the GST 
has become a turning point to raise the revenues of a country (Charlet and Owens, 
2010). 
Later in the 1960s, the GST’s was introduced in Côte d’Ivoire and Senegal 
(Charlet and Owens, 2010). Five years later, Brazil also introduced a traditional GST 
and applied it to all stages of production in the country (Charlet and Owens, 2010). 
However, in the late 1960s, the expansion of GST was only limited to less than ten 
countries (Buydens, 2008). The GST was still not considered a worldwide success, 
because the consumption taxes in the Organization for Economic Co-operation and 
Development (OECD) at that time were the retail sales taxes (Organisation for 













 By 1989, GST had been adopted by 48 countries including countries in 
Western Europe and Latin America (Norregaard and Kahn, 2007). The factor 
contributing to its fast adoption in Europe was its prerequisite for memberships of the 
European Union. The International Monetary Fund (IMF) also strongly supports the 
implementation of the GST. Currently, there are 160 countries which are implementing 
GST, globally (Royal Malaysian Customs Department, 2014). Essentially, the term 
GST is used in Australia, Canada, New Zealand and Singapore, as well as other Asian 
countries, including Malaysia (Charlet and Buydens, 2012).  
 
1.1.2 The changes in taxation rate 
 
The changes in the tax rate in countries implementing GST, such as, Japan, Singapore, 
Thailand and the Philippines only happened after several years of its implementation. 
The factors that affect the changes of the tax rate are the stability in economy, the 
effectiveness of the GST system, the people’s acceptance and the impact on 
consumers. Nevertheless, some countries, including Australia, Indonesia, Thailand, 
Cambodia, Vietnam and Laos still stand with the current GST rate.  
Table 1.1 summarizes the changes in the tax rate for nine countries including 
developed and developing countries (Ministry of Finance, 2015b). Moreover, 
according to the Ministry of Finance (2015b), there are only 12 out of the 160 countries 
which have reduced their tax rates, while 55 other countries have increased their tax 
rates since implementing GST. Recently in 2019, the average tax rate is 15%, the 
highest tax rate being 50% in Bhutan and the lowest tax rate being 0% in Oman and 
United States (Trading economics, 2019b).  
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Tax change (%) 
Indonesia 1984 10% 





Cambodia 1999 10% 
Vietnam 1999 10% 
Laos 2009 10% 
 
1.1.3 Optimization model for consumption taxation 
 
In this research, an optimization model has been proposed to examine the effectiveness 
of the consumption taxation. The proposed model is for individual linked with firm 
and government behaviours. To be specific, the model in consumption taxation with 
the utility function is defined as the maximization problem. In the literature, the utility 
function is defined based on their preferences (Bierbrauer, 2011, Mirlees, 1971), such 
as consumption and leisure (Williamson, 2002; Nicholson, 2002; Perloff, 2007), with 
respect to budget and time constraints (Lin, 2008, Perloff, 2007).  
For the firm side, there are some parameters linked together with the proposed 
individual model, such as, effective labour, wage rate and interest rate (Lin, 2008). 
These rates are important to determine the capital- labour ratio and output-labour ratio. 
The firm parameters also contribute to the level of individual’s utilities, total tax paid, 
savings, current and future consumption level.  
Some behaviour in government is useful for optimization model in this study. 
The utility functions for the government behaviour are optimal consumption of rich 
and poor in all periods (El-Ganainy, 2006), revenue and consumption tax (Sen, 2015). 
Meanwhile, the government constraints are revenue (Ramsey, 1927, El-Ganainy, 2006 
and Sen, 2015) or budget constraint (El-Ganainy, 2006, Lin, 2008 and Sen, 2015). For 
this research, the government behaviour is a combination of the individual and firm 
(Williamson, 2002). The government used the money to develop the country and the 
benefits gained are transferred back to the people by some economic strategic plans. 
The consumption tax further increases the part of the national income saved, thus 















1.1.4 Taxation environment in Malaysia 
 
The Government of Malaysia introduced a tax reformation programme, known as 
GST, on 1 April 2015, aimed to make the taxation system more efficient, effective, 
transparent, and business-friendly. The most important agenda of GST was to generate 
a stable source of national revenue, where the tax revenue could be balanced. The tax 
revenue is divided into direct taxation and indirect taxation. Direct taxation is defined 
as the tax paid directly by an individual or organization to the government, whereas 
indirect taxation is the tax paid indirectly by an individual or organization to the 
government. The implementation of the GST replaced the previous consumption tax, 
namely Sales and Service Tax (SST).  
In the early 1990’s, the national revenue for the direct tax was 35.2% and the 
indirect tax was 36.7%. After the trade liberalization policies took place, the proportion 
of the direct tax was changed to 56.4% and the indirect tax to 17.2% (Ministry of 
Finance, 2015a). The changes resulted in adverse effects on the nation’s financial 
position, because Malaysia’s revenue relies on direct tax and petroleum. It was the 
right time for the Malaysian Government to undertake the reformation in taxation to 
correct the imbalance of direct and indirect taxes.  
 The plan to implement the GST was also studied by economic experts, who 
predicted that, the particular tax would have adverse effects on the financial position. 
In other words, the main concern of implementing the GST was to overcome the 
weaknesses of the then SST system in place. SST is a less efficient tax collection 
mechanism, where it is only a single stage tax, compared to GST, a multi-stage tax 
(Ministry of Finance, 2014). There is also no specific rate for SST and various levels 
of threshold. The implementation of GST was expected by the government to not cause 
any burden to the lower income group. The revenue collected from GST and the 
expenses spent to were regularly updated (Economic Planning Unit, 2015), to avoid 
any misunderstanding which could arise during the implementation of the new tax 
system. 
However, Malaysia officially removed the GST for consumers effective from 
1st June 2018 (Ministry of Finance, 2018), where the 6% rate was zero-rated. The 
decision was made by the new government after winning the 14th General Election, to 
fulfil one of its manifestos to get rid of the 6% of GST within 100 days. The decision 













during its implementation, where the consumer spending in Malaysia recorded below 
RM 190 billion (Trading economics, 2019c). After SST was reinstated, the highest 
Malaysia consumer spending of RM 204 billion was recorded (Trading economics, 
2019c). 
 
1.2 Motivation of the study 
 
The milestone of GST practices in Malaysia is a bit interesting, where it took a total of 
nearly 26 years, before it was finally implemented, effective from 1 April 2015, after 
it was first proposed in 1989. After 3 years of being implemented, however, GST was 
abolished effective from 1 June 2018. However, there were still some issues which 
remains, such as, public awareness and misunderstanding of the national taxation 
system, lack of transparency in the tax policy and the complicated adoption process of 
GST. By considering the issues further, this study presents the basic knowledge of 
consumption taxation and aims to propose the related optimization model as the 
alternative to building up public awareness, understanding, and education. 
Based on the results of literature review conducted, the study of optimization 
modelling in consumption taxation is limited. Therefore, the study on the optimization 
model for consumption taxation in this research is aimed at providing a significant 
contribution in filling the gap of the research in this field. An optimization model 
should have the information on the objective function, decision variables and 
constraints. Different types of taxation model can be proposed upon the situation 
concerned. Nonetheless, in this study, the consumption taxation optimization model 
was modified, based on the information obtained from the past studies in (Lin, 2008; 
El-Ganainy, 2006 and Sen, 2015).  
 
1.3 Problem statement 
 
Taxation, which is an important national source of income, is an issue in economics 
and finance. From trading among countries to expenses of an individual, various taxes 
are charged on the transaction made. On this basis, an extra payment ought to be paid 
upon the rate of tax charged. Since transaction and consumption are restricted to the 
budget limit, a certain utility to be maximized is under consideration. It is obvious that, 













would seem that the income of the public, including individual, household and firm, 
determines the power consumption and purchase in a country. Some of the financial 
and economic problems, for example, the bankruptcy problem, can happen as the tax 
rate is set to a high value, which cannot be afforded by the public.  
As a change from SST to GST, the mechanism of GST would require the public 
to pay an extra six percent for each consumption or purchase made. This is different 
during the SST period, where only the manufacturers and wholesalers were affected. 
Regarding the tax reform in Malaysia, a comprehensive publicity on the mechanism 
of GST delivered to the public is very important to ensure a good understanding among 
them. However, this did not happen, despite the publicity given and the many studies 
conducted on GST about its advantages. Majority of these studies conducted are 
qualitative, which cover GST compliance (Palil et al., 2013; Azmi et al., 2016 and Lee 
et al., 2019), public acceptance and compliance towards GST (Ling et al., 2016 and 
Asmuni et al., 2017) and challenges faced during GST (Loo and Md. Taib, 2017).  
Regarding the tax reform, the Malaysian taxation could be more complicated, 
because the GST system in Malaysia does not recognize the income group among the 
people, which caused the B40 (median income RM 3,000), M40 (median income 
RM6,275) and T20 (median income RM13,148) income groups to suffer due to the tax 
burden. There was a lack of concern with the importance of early recognition of the 
income groups in the GST system, before it was being invented by the system 
developer. Most of the accounting system was not ready with GST and modifications 
or significant changes were needed. The system needed a further research and survey 
to make it GST compliant.  
 Therefore, a quantitative study on GST in Malaysia shall be proposed and 
investigated further. For this purpose, the application of the optimization model on 
consumption taxation, which is designed for individual, firm and government, is 
explored and discussed further in this thesis. In addition, the Lagrange multiplier 
method was applied to solve the optimization model. This method is often used, 
because consumption taxation studies are complicated with budget constraints, which 
limit the utility’s option. It is useful to measure any changes that occur in the variables 
being optimized with a change in the constraints. This enables quick assessments on 















1.4 Research aim and objectives 
 
The main aim of this research was to present an optimization model in consumption 
taxation. Hence, the related research objectives are as follows:  
(a) To propose an optimization model on the consumption taxation, in the form of 
an individual model which is linked together with the firm and government 
behaviours in Malaysia. 
(b) To apply the Lagrange multiplier method to solve the optimization model 
proposed on the consumption taxation in Malaysia. 
(c) To validate the usefulness of the proposed optimization model for the 
consumption taxation in Malaysia.  
 
1.5 Scope of study 
 
The scope of this study is restricted to an optimization model on consumption taxation, 
which focuses on individuals, firms and the government. The following items and 
resources were considered, either using the optimization techniques or applying the 
value of the parameters used in the optimization model in the Malaysian context:  
 
(a) The type of the approach in this study is quantitative with an optimization 
technique, namely, Lagrange multiplier method.  
(b) Data collection considered is secondary data collected from Ceic (2020), 
Albaity et al. (2014), Ismail et al. (2015), Department of Statistics Malaysia 
(2017), Inland Revenue Board of Malaysia (2018), Trading economics 
(2019b), Inland Revenue Board of Malaysia, (2019), Trading economics 
(2019h) and Ministry of Human Resource (2012). 
(c) Target populations considered in this study are those of the median household 
income of RM13,148, known as Top 20 percent (T20), those of the median 
household income of RM6,275, known as Middle 40 percent (M40) and those 
of the median household income of RM3,000, known as Bottom 40 percent 
(B40) (Department of Statistics Malaysia, 2017). These income groups (T20, 
M40 and B40) were categorized by the Department of Statistics Malaysia 













(d) Data analysis was conducted by using the Lagrange multiplier method, while 
the Microsoft Excel was employed as a tool to implement the Lagrange 
multiplier method and to obtain the optimal solution of the proposed 
optimization model. 
 
1.6 Significance of the study 
 
In this study, an optimization model which is a combination of individual, firm and 
government behaviours was proposed. For the individual model, three income groups 
in Malaysia were considered, namely, T20, M40 and B40, compared to only two 
defined populations in a study by Lin (2008). The optimization model considered only 
the budget constraints. By having more populations, however, the individual model 
gives an additional impact on the guideline to the taxation reformation in Malaysia. 
Using only two types of populations, rich and poor in a model, is deemed not 
representative enough for the real situation in Malaysia. Furthermore, a solution 
strategy set for the taxation reform in the case of Malaysia, which could be a taxation 
policy guideline, was provided. This was done by having three different situations, 
namely, varying the consumption tax rate, cutting the real property gains tax rate and 
varying the transfers.  
In this study, the firm model was proposed to be combined with the individual 
model to make a significant contribution towards consumption taxation in Malaysia. 
To do this, some of the parameters in firm behaviour were integrated into the proposed 
individual model. As found by Lin (2008), the interest rate and wage rate would affect 
the future consumption level, the total taxes paid and the savings of individual. 
Besides, the interest rate also determined the quantity of capital-labour ratio and the 
output labour ratio reflecting the level of individual’s utility in Malaysia.  
In addition, this study proposed the government consumption to be examined 
using the individual model. Although a few different government models have been 
suggested in the literature, this study only considered the government consumption 
level in the individual model, which are the sum of current and future consumption 
level, the sum of labour income, the sum of savings and the sum of transfers for all the 
individuals in the T20, M40 and B40. Moreover, it was emphasized in this study that, 
the results obtained from the government consumption was a little different, compared 
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